The Dark Side of Friends: A Genetically Informed Study of Victimization Within Early Adolescents' Friendships
Victimization among children and adolescents is a major problem in many countries around the world (Smith et al., 1999) . Canadian data show that 30% of boys and 24% of girls are being beaten up, threatened, taunted, or humiliated by their peers (Craig, Wang, Goldbaum, Peters, & Silverman, 2000) .
Peer victimization carries severe risks for the victims. In addition to conduct problems and school-related difficulties, victimized youth often develop serious internalizing problems such as anxiety and depressed affect (Juvonen, Wang, & Espinoza, 2011; Reijntjes et al., 2011; Reijntjes, Kamphuis, Prinzie, & Telch, 2010) . Most research on peer victimization has focused on victimization perpetrated by classmates or relatively unfamiliar peers. There is increasing evidence, however, that youth may also experience relational or even physical abuse in close relationships that hold specific significance to them, such as their dyadic friendships (Crick & Nelson, 2002; Daniels, Quigley, Menard, & Spence, 2010; Kawabata, Crick, & Hamaguchi, 2010; Mishna, Wiener, & Pepler, 2008) . Experiences of abuse in this dyadic relationship context may not only pose a threat for victims' emotional well-being but also serve as a social learning environment that reinforces the submissive or hostile-reactive behavior characteristic of many victimized children. Several scholars have therefore emphasized that maltreatment within the friendship context warrants urgent attention (Crick & Nelson, 2002; Mishna et al., 2008) . Little is known, however, about the risk factors and consequences of victimization within close dyadic friendships. The present study addressed these issues using a genetically informed design.
Victimization by a Close Friend
Friendships have typically been considered as an important positive force in youngsters' lives, especially for victimized youth. Numerous studies suggest that both the risks and the consequences of peer victimization may be attenuated for youth who have one or more good friends (Hodges, Boivin, Vitaro, & Bukowski, 1999; Kendrick, Jutengren, & Stattin, 2012; Lamarche et al., 2007; Lamarche et al., 2006; Schwartz, McFadyen-Ketchum, Dodge, Pettit, & Bates, 1999) . Friends may not always be a source of support, however. Although studies on this topic are scarce, between 5% and 30% of youth report experiencing abuse from their close friends (Crick & Nelson, 2002; Daniels et al., 2010; Mishna et al., 2008; Waasdorp, Bagdi, & Bradshaw, 2010) . Whereas in girls' friendships this abuse mainly takes the form of relational victimization (e.g., having secrets revealed, being ridiculed, conspired against, or purposely neglected), boys often experience both relational and physical maltreatment from their friends (Crick & Nelson, 2002; Daniels et al., 2010) . Importantly, both physical and relational forms of victimization occur even in relationships that are considered by both friends as their best friendship.
Indeed, youth in reciprocated friendships do not report less victimization perpetrated by their friend than youngsters in unilateral friendships (Daniels et al., 2010) .
In light of the salience of close dyadic friendships for children and adolescents, it is not surprising that victimization by a close friend is associated with serious internalizing problems such as low self-esteem, anxiety, or depressed affect (Crick & Nelson, 2002) . However, the only study -to our knowledge -that has examined the links between victimization within dyadic friendships and youngsters' internalizing problems was based on cross-sectional data (Crick & Nelson, 2002) . As noted by Reijntjes and colleagues (2010) , many theorists view peer victimization primarily as a cause of future adjustment problems. Given that experiences of social rejection and humiliation trigger the same neurological responses as physical pain (Eisenberger, 2012) , it is indeed conceivable that peer victimization may cause worry, fear and avoidance of potentially stressful social interactions through submissive behavior. In line with this notion, research shows that victimization by the larger peer group is associated with a significant increase in internalizing problems, including anxiety (for a metaanalysis, see Reijntjes et al., 2010) . Such reactions might be even more intense when the abuse is perpetrated by someone who is or has been considered a friend. Inversely, anxious behavior may also lead to victimization by peers. Advocates of this view maintain that youth who show fearfulness and submissiveness signal an inability to effectively defend themselves against attacks, which may lead aggressors to expect impunity for their behavior (Hodges & Perry, 1999; Perry, Williard, & Perry, 1990; Storch, Masia-Warner, Crisp, & Klein, 2005) . Moreover, a propensity for manifesting outward signs of fear and submissiveness has been shown to further reinforce peers' aggressive behavior (Schwartz, Dodge, & Coie, 1993) . A meta-analysis of existing research also supports this view, showing that pre-existing internalizing problems, including anxiety, are a significant risk factor of victimization experienced in the larger peer group context (Reijntjes et al., 2010) . Youth with these characteristics may thus also be at greater risk of being victimized by their close friends. Indeed, it has been suggested that especially anxious-submissive behavior may increase the risk of being victimized by a close friend as it may reinforce aggressive dominance in the interaction partner (Mishna et al., 2008) . Moreover, given that anxiety symptoms such as worry and fear are considered proximal stress responses that are more frequent than -and often precede -depressive symptoms in children and adolescents (Zahn-Waxler, Klimes-Dougan, & Slattery, 2000) , examining anxiety as a potential outcome of victimization by a close friend may be of particular relevance.
The Usefulness of a Genetically Informed Design for Examining the Association Between

Anxiety and Victimization By a Close Friend
Because ethical concerns preclude the use of experimental designs, studies examining the association between mental health problems such as anxiety and peer victimization are typically based on a correlational design using standard singleton samples (i.e., one child per family).
However, even longitudinal correlational designs with singletons cannot provide a completely valid test of whether, for example, anxious behavior puts youth at risk of victimization by a close friend or whether, in turn, such experiences foster anxiety. An alternative and complimentary solution is the use of a genetically informed design, such as a behavioral genetic study based on twins (Moffitt, process whereby a child's genetic vulnerability for anxiety (G) leads to ˗ and thus becomes correlated with ˗ maltreatment by peers in general or by a close friend (E). This is a) because genetic vulnerability factors are assumed to impact a social experience such as victimization through their effect on outwardly observable manifestations such as anxious behavior and b) because environmental factors that may simultaneously influence anxiety and victimization are controlled in the analyses. Findings from behavioral genetic studies indeed suggest that anxiety in children and adolescents is to a significant extent influenced by genetic factors (Frani, Middeldorp, Dolan, Ligthart, & Boomsma, 2010; Gregory & Eley, 2007) . Genetic influences have also been found for generalized peer victimization, without specifying the source of victimization (Ball et al., 2008; Brendgen et al., 2011) . It is unclear, however, whether a genetic propensity for anxious behavior is associated with an increased risk of being victimized by a close friend.
Controlling for such a potential rGE, behavioral genetic studies can also examine whether victimization by a close friend can contribute to explaining inter-individual differences in anxiety. Of particular interest in this context is the question whether and how victimization by a close friend interacts with genetic factors to predict anxiety. Such a gene-environment interaction (GxE) may be in line with a diathesis-stress process, such that victimization by a close friend triggers or exacerbates the expression of a genetic predisposition for anxiety. This pattern would also be consistent with the idea that victimization by a close friend leads to anxiety symptoms most strongly in those youth with a genetic vulnerability for such problems. Conversely, it is possible that a potential stressor such as victimization by a close friend reduces the role of genetic factors in explaining anxiety symptoms.
Such a suppression process of GxE would indicate that victimized youngsters show increased anxiety even when they do not possess an inherent vulnerability for developing anxiety symptoms. The few existing studies so far provide evidence for both types of GxE in the link between peer-related stressors and internalizing problems. Thus, in line with a diathesis-stress process of GxE, findings from two molecular genetic studies show that internalizing problems are especially pronounced in victimized children and adolescents who carry two 5-HTTLPR short alleles, a genotype that increases vulnerability to developing internalizing problems (Benjet, Thompson, & Gotlib, 2010; Sugden et al., 2010) . In contrast, and more in line with a suppression process of GxE, findings from a quantitative genetic study with six-year old twins revealed that rejection by the peer group reduces the role of genetic factors in explaining teacher-rated internalizing symptoms (Brendgen et al., 2009) . Again, however, none of these studies identified the specific source of stress (i.e., close friends versus other peers). It thus still remains to be seen whether victimization by a close friend interacts with genetic vulnerabilities in explaining inter-individual differences in internalizing problems, notably anxiety.
The Present Study
To address the previously mentioned issues, the present study used a genetically informed design based on early adolescent twins raised together to test 1) whether, in line with a geneenvironment correlation (rGE), a genetic disposition for anxiety puts youth at risk of being victimized by close friends, and 2) whether, in line with a gene-environment interaction (GxE), victimization by a close friend moderates the expression of a genetic disposition for anxiety. The same rGE and GxE were also examined in the link between anxiety and victimization by other peers. These comparative analyses were important to examine whether the observed results are specific to victimization by a close friend or whether they generalize to all victimization experiences at the hand of peers, irrespective of the specific source. If necessary, any overlap between victimization by a close friend and victimization by other peers was controlled in the analyses. These issues were addresses during early adolescence, when youngsters are believed to be particularly vulnerable to anxiety reactions due to increased importance of peer relationships compared to younger children (Storch et al., 2005) .
Methods
Sample
The 268 twin pairs (MZ males = 71, MZ females = 80, DZ males = 56, DZ females = 61) participating in this study were part of a population-based sample of 448 MZ and same-sex DZ twin pairs from the greater Montreal area who were recruited at birth between November 1995 and July 1998. Zygosity was assessed by genetic marker analysis of 8-10 highly polymorphous genetic markers and twins were diagnosed as MZ when concordant for every genetic marker. When genetic material was insufficient or unavailable due to parental refusal (43% of cases), zygosity was determined based on physical resemblance questionnaires at 18 months and again at age 9 (Goldsmith, 1991; Spitz et al., 1996) . The comparison of zygosity based on genotyping with zygosity based on physical resemblance in a subsample of 237 same-sex pairs revealed a 94% correspondence rate, which is extremely similar to rates obtained in other studies (Magnusson et al., 2013; Spitz et al., 1996) . Eighty-seven percent of the families were of European descent, 3% were of African descent, 3% were of Asian descent, and 1%
were Native North Americans. The remaining families did not provide ethnicity information.
Demographic characteristics of the twin families were comparable to those of a sample of single births representative of urban centers in the province of Quebec. At the time of their child(ren)'s birth, 95% of parents lived together; 66% of mothers and 60% of fathers were between 25 and 34 years old; 17% of mothers and 14% of fathers had not finished high school; 28% of mothers and 27% of fathers held a university degree; 83% of the parents held an employment; 10% of the families received social welfare or unemployment insurance; 30% of the families had an annual income of less than $30,000.
The sample was followed longitudinally during early childhood focusing on child and family characteristics as well as in kindergarten and over the course of elementary school until grade 6 (the end of elementary school in Quebec), focusing on children's social and academic development. New data collections were started with transition to high school in grades 7 and 8 and the present study utilizes data from the latter phase (mean age = 14.06 years, SD = 3.60 months). Overall average attrition in the sample was a little more than 3% per year, such that 268 twin pairs participated in grade 8. These twin pairs did not differ from those who were lost through attrition in regard to mother-rated anxiety or aggression at ages 18 to 48 months, parental education, parents' age, or family revenue, but there were fewer single parent families in the remaining study sample. Data collections took place via personal interviews in the twins' homes. Active written consent from the twins and their parents was 
Measures
Victimization by a close friend and victimization by other peers were assessed using the twins' self-reports on nine items inspired by the Social Experiences Questionnaire (e.g., "During this school year, how many times has another kid called you names or said mean things to you?,… said mean things about you to other kids? …., stopped you from being in his or her group although you wanted to be?, …. pushed, hit or kicked you?, …. threatened you or said mean things about you via e-mail, chat room, or cell phone?", … Deliberately ignored you or pretended not to know you? "). For each item, participants indicated whether the behavior was done a) by a close friend (indicating victimization by a close friend) and/or b) by other peers the participant was never friends with (indicating victimization by other peers). Responses were given on a three-point scale ranging from 0 (never), 1(once or twice) to 2 (often). Prior to responding to the items, participants were reminded that close friends pertained to friends of the same sex with whom they did not have any Anxiety was assessed via the twins' self-reports using an abbreviated version (10 items) of the (Reynolds & Richmond, 1978 , 1997 . The CMAS is a widely used instrument that evaluates physiological, emotional, and cognitive symptoms of anxiety in youth from 6 to 19 years of age and has shown good reliability and validity in previous studies (Kendall & Suveg, 2006) . In the present study, participants indicated, for example, whether in the past month they "were nervous", "were worried", "were afraid of many things", 'had trouble falling asleep", "were worried about what other people said or would say about them", "had stomach-aches". Response options ranged from 0 (never), 1 (once or twice), 2 (several times), to 3 (very often). Item scores were summed to compute a total Anxiety score (Cronbach's alpha = .87, Mean = 7.05, SD = 5.12, Min = 0.0, Max = 30.0, Skew = 0.96, Kurtosis = 0.98).
Children's Manifest Anxiety Scale (CMAS)
Analyses Preliminary Analyses
Using the Mplus software package (Muthén & Muthén, 1998 , preliminary Means Structure analyses, which were run as a four-group model with equality constraints of the means across sex groups but with freely estimated parameters across MZ and DZ pairs, revealed that girls were more anxious ( 2 (2) = 35.3, p  .001) but less victimized by other peers ( 2 (2) = 7.18, p = .03) than boys.
No sex differences emerged in regard to victimization by a close friend ( 2 (2) = 1.61, p = .44). To account for the sex differences in anxiety and victimization by other peers, these two variables were zstandardized within sex groups for subsequent analyses. Further analyses were performed to test potential sex moderation of the within-pair variance-covariance structure of the study variables. These analyses, which were again run as a four-group model with equality constraints across sex groups but with freely estimated parameters across MZ and DZ pairs, revealed no significant difference between boys and girls (χ 2 (16) = 12.31, p = .72 for victimization by other peers and χ 2 (16) = 10.31, p = .85 for victimization by a close friend). Data were therefore pooled combining male and female MZ pairs and combining male and female DZ pairs, respectively, to maximize statistical power). Additional Means Structure analyses, which were run as a two-group model with equality constraints of the means across zygosity groups, revealed no mean differences in regard to the study variables between MZ twins and DZ twins ( 2 (1) = .51, p = .47, for anxiety,  2 (1) = .49, p = .49, for victimization by other peers;  2 (1) = .17, p = .67, for victimization by a close friend). Within-twin-pair correlations in regard to victimization by a close friend were r = .09, p = .25 for MZ twins and r = .06, p = .55 for DZ twins, in regard to victimization by other peers they were r = .40, p  .001 for MZ twins and r = .29, p  .001 for DZ twins, and in regard to anxiety they were r = .44, p  .001 for MZ twins and r = .13, p = .16 for DZ twins. Bivariate correlations using robust Hubert-White Sandwich estimations of standard errors to account for data dependency due to twinning revealed that victimization by other peers and victimization by a close friend were uncorrelated experiences (r = -.02, p = .65). However, both victimization by other peers and victimization by a close friend were positively correlated with anxiety (r = .30, p  .001, and r = .15, p  .01, respectively).
Main Analyses: Rationale of Genetic Models
Through structural equation modeling, the classical twin design makes it possible to estimate the extent to which the observed variance of a measured variable (e.g., anxiety) is explained by three latent (i.e., nonmeasured) sources of variance: 1) latent additive genetic factors (A), 2) latent shared environmental factors (C), which equally influence the two twins of a pair, and 3) latent non shared environmental factors (E), which differentially influence the two twins of a pair (Neale & Cardon, 1992) . To this end, a two-group model is fixed to the data for MZ-twins and DZ twins, where the within-twin pair correlations of the latent additive genetic factors (A) are fixed to 1.0 for MZ twins (who are genetically identical) and to 0.5 for DZ twins (who on average share only half of their genes).
The within-twin pair correlations of the latent shared environmental factors (C) are fixed to 1.0 for both MZ and DZ twins. Within-twin pair correlations of the latent nonshared environmental factors (E) are fixed to 0.0 for both MZ and DZ twins. The estimated coefficients a, c, and e, which are fixed to be equal across the two twins in a pair and across MZ and DZ twins, are the factor loadings that provide information about the relative contribution of the latent factors A, C, and E to the total variance of the measured variable. Any measurement error is included in the latent E effect.
Testing rGE. The basic ACE model can be extended to include two measured variables in a bivariate model. If one of these variables is a putative environmental experience, such as victimization, it is also possible to examine potential rGE in the link between victimization experiences and anxiety.
Because the preliminary analyses had shown that victimization by a close friend and victimization by other peers were uncorrelated, separate but identical bivariate models were specified for these two victimization experiences. Specifically, a bivariate Cholesky model was specified where the covariance structure of victimization and anxiety was partitioned into (1) "common" latent factors AC, CC and EC that influence both victimization and anxiety and (2) "unique" latent factors AU, CU and EU that Testing GxE. To test whether victimization by other peers interacts with genetic effects on anxiety, the bivariate Cholesky model was further expanded by adding (1) an interaction term between victimization and the "common" genetic factor AC predicting to anxiety, represented by the term aCA and (2) another interaction term between victimization and the "unique" genetic factor AU predicting to anxiety, represented by the term aUA (see again Figure 1 ). If significant, any of these two interaction terms would indicate the presence of GxE. To examine whether any moderating effect of victimization is truly specific to the latent genetic effects on anxiety, it was also important to estimate potential interactions between victimization and the environmental effects on anxiety (Purcell, 2002; Van Der Sluis, Posthuma, & Dolan, 2012) . To this end, interaction effects between victimization and the "common" and "unique" nonshared environmental factors EC and EU predicting to anxiety were added, represented by the terms eCA and eUA. Moreover, in case the bivariate model without interaction terms revealed significant "common" and "unique" shared environmental effects CC and CU on anxiety, interaction terms between these two factors and victimization also needed to be added, represented by the terms cCA and cUA. Of note, because classical fit indices such as  2 and RMSEA are not available for a model that includes interaction terms, the bivariate model with interaction terms was compared to the previous bivariate model without interaction terms using the -2LL difference test, which is equivalent to a nested  2 -difference test (Purcell, 2002) .
Results
Victimization by a Close Friend and Anxiety
As can be seen in Table 1 , the results from the trimmed bivariate model without interaction terms revealed significant shared and nonshared environmental influences on victimization by a close friend (cCV = .24, p = .04, and eCV = .87, p  .001). There were no genetic effects on victimization by a close friend, suggesting absence of rGE. The significant genetic effects found for anxiety (aUA = .62, p  .001) were thus necessarily unrelated to victimization by a close friend. There were also no shared environmental effects on anxiety. Instead, the covariance between victimization by a close friend and anxiety was entirely explained by "common" nonshared environmental effects (eCA = .13, p  .01). The remaining variance of anxiety was explained by nonshared environmental effects that were unrelated to victimization by a close friend (eUA = .75, p  .001).
Expressed as relative influences, these results indicate that shared environmental factors explained cCV 2 /( cCV 2 + eCV 2 ) = 7% of the total variance of victimization by a close friend and nonshared environmental factors explained the remaining 93% of the total variance. In regard to anxiety, genetic influences explained (aUA 2 )/(aUA 2 + eCA 2 + eUA 2 ) = 40% of the total variance, with nonshared environmental factors explaining the remaining 60% of the total variance. There was also an environment-environment correlation (rEE) of √ 2 ( 2 + 2 ) ⁄ = .18, indicating that a small but significant portion of the environmental factors influencing anxiety, i.e., = 3%, are those associated with victimization by a close friend.
The trimmed bivariate model with interaction terms (Table 1 and Figure 2 ) showed an improved model fit compared to the previous trimmed model without interaction terms, LogLikelihood = χ 2 (3) = 21.26, p < .001. There were significant interactions of victimization by a close friend with the latent genetic influences on anxiety (aUA = 0.19, p  .001) and with the latent nonshared environmental influences on anxiety (eCA = -0.11, p = .01, and eUA = -0.26, p  .001). These findings indicate that the relative influence of genetic and nonshared environmental factors on anxiety varies depending on the extent of victimization by a close friend. As can be seen in Figure 4a , the effect of genetic factors on anxiety was much stronger (explaining almost 100% of the variance) in youth who were more frequently victimized by a close friend than in youth who were very little or not victimized by a close friend (explaining about 30% of the variance). These findings are in line with a diathesis-stress process of GxE, where a stressor enhances the expression of genetic vulnerability for a mental health problem.
Victimization by Other Peers and Anxiety
As can be seen in .32, p = .11) and the largest part was explained by nonshared environmental influences (eCV = .74, p  .001). Genetic influences were also found for anxiety and some of these genetic influences also explained victimization by other peers (aCA = .25, p = .13). These findings indicate the presence of rGE in the association between anxiety and victimization by other peers. There were also genetic influences on anxiety that were unrelated to victimization by other peers (aUA = .58, p  .01). The remaining variance in anxiety was explained by nonshared environmental factors and some of these nonshared environmental influences also explained victimization by other peers (eCA = .20, p  .01). These findings indicate the presence of an environment-environment correlation (rEE) in the association between anxiety and victimization by other peers. However, most of the nonshared environmental influences on anxiety were unrelated to victimization by other peers (eUA = .73, p  .001).
Expressed as relative influences, these results indicate that genetic factors explained aCV 2 /(aCV 2 + cCV 2 + eCV 2 ) = 31% of the variance of victimization by other peers and nonshared environmental factors explained eCV 2 /(aCV 2 + cCV 2 + eCV 2 )= 58% of the variance. Shared environmental factors explained the remaining 11% of the variance of victimization by other peers, although the parameter was not significant. In regard to anxiety, genetic influences explained a total of (aCA 2 + aUA 2 )/(aCA 2 + aUA 2 + eCA 2 + eUA 2 ) = 41% of the variance, with a gene-environment correlation (rGE) of
40 between anxiety and victimization by other peers. In other words, 16% (i.e., .40 2 ) of the genetic influence on victimization by other peers is explained by genetic factors associated with anxiety. There was also an environment-environment correlation (rEE) of
27, indicating that a small but significant portion of the environmental factors influencing anxiety, i.e., = 7%, are those associated with victimization by other peers.
Adding the interaction terms (Table 2 and for youth who were rarely victimized by other peers, inter-individual differences in anxiety were explained more by genetic factors (explaining more than 60% of the variance) and less by environmental factors (explaining less than 40% of the variance). In contrast, for youth who were highly victimized by other peers, inter-individual differences in anxiety were explained mostly by environmental factors (explaining around 90% of the variance) and only to a very small extent by genetic factors (explaining around 10% of the variance). These findings are in line with a suppression process of GxE, where exposure to a stressor reduces the role of genetic influences in explaining interindividual differences in mental health problems.
Discussion
Using a genetically informed design based on early adolescent twins, the goal of this study was to examine 1) whether, in line with a gene-environment correlation (rGE), a genetic disposition for anxiety puts youth at risk of being victimized by close friends, and 2) whether, in line with a gene-environment interaction (GxE), victimization by a close friend moderates the expression of a genetic disposition for anxiety. To test whether the observed results are specific to victimization by a close friend or whether they generalize to all victimization experiences at the hand of peers, we also examined whether similar rGE and GxE processes can be found in the link between anxiety and victimization by other peers that are (or were) not friends with the victimized youth. Although it occurs considerably less frequently than victimization by other peers, a non-negligible portion of our study participants indicated that they have suffered victimization at the hand of a close friend. Our findings thus concur with those from other studies that even close friendships can sometimes be a source of harm (Crick & Nelson, 2002; Daniels et al., 2010; Kawabata et al., 2010; Mishna et al., 2008) . Despite the similarity of behaviors used to inflict harm, however, victimization by close friends and victimization by other peers seem to be distinct experiences. As suggested by our data, victims suffering maltreatment from a close friend are not necessarily at risk of being victimized by other peers. There also seem to be important differences in the specific mechanisms of gene-environment interplay that link the two victimization experiences with anxiety.
Is Genetic Propensity for Anxiety a Risk Factor of Victimization by a Friend or by Other Peers?
Genetic factors explained a significant portion of victimization by peers outside of the friendship context. This is similar to the findings reported in other studies on generalized peer victimization (Ball et al., 2008; Brendgen et al., 2011) . The present study suggests that genetic factors that are associated with anxious behavior play an important role in this regard. Because individuals probably try to avoid rather than actively seek out exposure to maltreating peers that they are not and never were friends with, this rGE likely reflects an "evocative" rGE process whereby anxious characteristics inherent in the child elicit peer victimization. It has been proposed that youngsters who are manifestly anxious, prone to crying and submissive may become targets of victimization because their behavior signals an inability to defend themselves against attacks (Hodges & Perry, 1999; Perry et al., 1990) . Moreover, because bullies value displays of suffering such as crying and submissiveness in their victims, these behavioral responses further reinforce peers' aggressive behavior (Perry & Perry, 1974; Schwartz et al., 1993) . In line with these propositions, the present results lend further support to findings from non-genetically informed research that anxious-submissive behavior can put youth at risk of becoming the target of maltreatment by peers (Reijntjes et al., 2010; Schwartz et al., 1993) . Still, like in all correlational studies, it cannot be ruled out that the same genetic factors that link anxiety and victimization by other peers through rGE also influence other, nonmeasured behavioral variables that are related to both and that may thus also mediate genetic influences in victimization by other peers.
The significant genetic effects found for victimization by other peers stand in stark contrast to the findings observed for victimization by a close friend. Indeed, victimization in the friendship context was not explained by heritable characteristics of the victim. Moreover, bivariate correlations revealed that victimization by a close friend and victimization by other peers are uncorrelated experiences. The absence of genetic influences and the strong nonshared environmental influences on victimization by a close friend along with the lack of correlation with victimization by other peers suggest that victimization by a close friend is more of a "random" event that may also befall youth who do not have the risk profile that is typical of many victims. In contrast to victimization by other peers, victimization suffered at the hands of a close friend may be more a function of relationship quality and the characteristics of the abusive friend. Thus, youth who are victimized by a close friend report poorer conflict resolution within the friendship and a higher desire for an exclusive relationship especially on the part of the victimizing friend (Daniels et al., 2010; . There is also evidence that relationally aggressive children in particular tend to elicit the revelation of personal secrets from their friends, without necessarily sharing their own secrets in return . In addition to possible physical threats, the aggressive friend may then use the personal knowledge obtained as leverage to gain or maintain control over the relationship. More research is needed to uncover the environmental conditions that put youth at risk of being bullied by a close friend.
Does Victimization by a Close Friend or by Other Peers Moderate Genetic Effects on Anxiety?
Although they may be rooted in different risk factors, our findings suggest that victimization by a close friend and victimization by other peers contribute to anxiety in youth either by enhancing or suppressing (i.e., overriding) genetic effects on anxiety. Specifically, in line with a suppression process of GxE, victimization by other peers reduced the role of genetic influences in explaining interindividual differences in anxiety. This finding suggests that victimization by other peers may promote anxiety even in youth without a genetic predisposition. It is noteworthy that a similar suppression process of GxE was found in kindergarten, where genetic influences played a lesser role in explaining individual differences in depressive symptoms in children who were rejected by their peers than in accepted children (Brendgen et al., 2009) . Like peer rejection, victimization by the larger peer group is a rather stable phenomenon that often affects the same individuals even when the peer context changes (Brendgen, Vitaro, Bukowski, Doyle, & Markiewicz, 2001; Paul & Cillessen, 2003) . Moreover, research shows that victimization by the larger peer group usually happens in plain view of others, with peers not directly involved as either bullies or victims present in 85% of cases (Craig, Pepler, & Atlas, 2000; Fekkes, Pijpers, & Verloove-Vanhorick, 2005) . Most of these bystanders do not intervene to support the victim (Goossens, Olthof, & Dekker, 2006) and as many as 20-30% even encourage the bullies (Salmivalli, 2001) . Indeed, victims are often chosen because they are rejected by the peer group and bystanders often perceive victimized youth as being at least partly responsible for their own plight, justifying the maltreatment based on victims' deviant characteristics or behaviors (Teräsahjo & Salmivalli, 2003) . As a consequence, victimized youth become more and more rejected over time, thus further solidifying their status as easy targets of peer aggression (Hodges & Perry, 1999) . This vicious cycle may be difficult to break and can thus explain why such experiences may trigger anxiety even in youth who are not normally prone to worries and fear.
In contrast to the suppression process of GxE observed for victimization by other peers, victimization by a close friend exacerbated the effect of genetic influences on anxiety. This diathesisstress process of GxE suggests that victimization in the friendship context fosters worries and fears especially in those youth with a genetic predisposition for anxiety. What may explain these divergent patterns of GxE? Although adolescents with a genetic propensity for anxiety are not necessarily more at risk than others of being victimized by a close friend, they seem to react more strongly when they experience abusive behavior from a friend. In support of this notion, experimental research has revealed that anxious children show greater physiological reactivity, feelings of rejection, and helplessness than their non-anxious counterparts when faced with social rejection by a friend (Gazelle & Druhen, 2009 ). Compared to individuals without a genetic propensity for anxiety, highly anxious youth may thus be less likely to assert themselves against attacks from their friend. They may also have a smaller number of other friendships to draw upon as a source of comfort. Anxious youth have indeed been found to possess fewer reciprocal friends and to obtain less companionship and support from the friendships they do have than non-anxious youth (La Greca & Lopez, 1998) . The lack of alternatives, along with the fact that even abusive friendships often offer some measure of intimacy and companionship (Daniels et al., 2010; Mishna et al., 2008) , may make it especially difficult for victims who are prone to anxiety to end the relationship. Thus, as suggested by Crick and Nelson (2002) , abusive friendships may in many ways resemble abusive romantic relationships. More research is needed to examine links between victimization within close friendships and within later romantic relationships and the role of victims' disposition for anxiety in this context.
Strengths, Limitations, Conclusions
This is the first study to investigate gene-environment interplay in the association between victimization by a close friend and anxiety symptoms in youth. A major asset of this study is that the same mechanisms of gene-environment interplay were also examined in the link between anxiety and victimization by other peers outside the friendship context. These comparative analyses were important to assess whether the observed results generalize to all victimization experiences at the hand of peers.
Several limitations also need to be considered. One limitation concerns the cross-sectional nature of the data due to budgetary restrictions. Because empirical evidence about the stability of victimization experiences within close friendships is still lacking, a short-term longitudinal design of less than a few months should be ideally used to examine gene-environment interplay linking victimization by a close friend and anxiety. However, because even cross-sectional genetically-informed data allow disentangling rGE from GxE, they can provide clues about the directionality of the link between victimization by a close friend and anxiety (Moffitt, 2005; Pearson, 2007) . Another limitation concerns the relatively small sample size. Although statistical power was sufficient to detect significant rGE and GxE, future studies need to replicate the present findings with larger samples. Much larger samples are also necessary to examine whether the findings indeed apply equally to girls and boys. Like in other studies, we found no sex differences in the overall frequency of victimization by a friend (Crick & Nelson, 2002; Daniels et al., 2010) . Previous studies have also shown little evidence of sex differences in the genetic-environmental architecture of anxiety in children and adolescents (Frani et al., 2010) and our preliminary analyses suggested no sex differences in the covariance pattern of the study variables.
Moreover, the scarce empirical evidence so far suggests that victimization by a close friend is associated with self-reported anxiety and emotional distress in both girls and boys (Crick & Nelson, 2002 ). More research is also needed to examine whether the present results generalize to other age groups. As mentioned, our findings of a suppression process of GxE involving victimization by the larger peer group and of a diathesis-stress process of GxE involving victimization by a close friend resemble findings obtained in other studies on conceptually related peer experiences using younger children (Brendgen et al., 2009; Gazelle & Druhen, 2009 however, victimization by a close friend seems to be a source of distress mostly for those youth with a genetic vulnerability for anxiety. Adults need to recognize that some friendships may hide a darker side that is comparable to the bully-victim interactions occurring outside the friendship context. variance components of anxiety as a function of victimization by other peers (z-standardized scores).
